Background: Information on ethnic disparities in stroke between White and Pakistani population in Europe is scarce. Bradford District has the largest proportion of Pakistani people in England; this provides a unique opportunity to study the difference in stroke between the two major ethnic groups.
Introduction
The burden of stroke is better documented in developed than in developing countries, 1, 2 The ethnic disparity in stroke incidence and cardiovascular risk factors among North American Whites, Blacks, and Hispanics has been studied extensively. 3, 4 In New Zealand, there are data on incidence of stroke subtypes within the large multiethnic population between New Zealanders/ Europeans, Maori/Pacific, and Asian/other people. 5 However, in Europe, there are no published data on the ethnic differences in stroke between Whites and Pakistanis. According to the 2011 UK census (released in 2013), Bradford District has the largest proportion of Pakistanis (mostly of Kashmiri origin) in the UK (20.4%). 6 The purpose of this study was to determine the incidence of first-ever-new stroke in the adult population and examine the disparities in the stroke patterns 
Case ascertainment
Patients admitted with suspected new stroke were identified through daily examination of multiple overlapping information sources (stroke unit, emergency department records, radiology results, coding, bereavement departments, outpatient clinics and the community strokeneurology rehabilitation team) to ascertain all cases of new strokes based on recommended criteria for ideal stroke incidence studies. 7 Surveillance of admissions continued for a further two months after 30 April 2014 to ensure the registration of all patients whose stroke occurred on or before 30 April 2014. The local health authority recommends referral of all suspected new stroke cases to BTHFT. Therefore, we anticipated that all patients with new minor stroke presenting to their family doctor, rather than the emergency department would be referred to our stroke service. All suspected stroke patients were assessed as soon as possible after the event by a stroke consultant. Ischemic stroke (IS) subtype was assigned using TOAST criteria. 8 
Results
There were 916 suspected stroke presentations during the 12-month period study period; of these, 664 (72.5%) were confirmed as stroke and 252 (27.5%) were stroke-mimics. Of 541 patients presenting with first-ever-stroke, 438 (81%) were Whites, 83 (15.3%) Pakistanis, 11(2%) Indian and Bangladeshis, and 9 (1.7%) were of other ethnic origin. Pakistanis were significantly younger, with a mean age of 64 years (95% confidence interval (CI), 60.7-67.3) compared with 72.5 years (95% CI, 71.1-73.9) for Whites. There were no significant differences in sex with either Whites or Pakistanis, however stroke rates were higher in men in most age groups. Seventy-nine percent of 541 cases were admitted and examined within 24 h of symptom onset. Stroke pathology was determined by neuroimaging in 99% of patients. IS occurred in 438 (81%), primary intracerebral hemorrhage (pICH) 72 (13%), subarachnoid hemorrhage (SAH) in 26 (5%), and stroke type was undetermined (SUT) in 1% because they were too ill and agitated, with comorbidities like advanced dementia or because a prior palliative decision of ''no scan or invasive intervention'' was made. The mean age at presentation for both IS and pICH in men and women was 67 (95% CI, 66.05-67.95) and 76 (95% CI, 75.5-77.5), respectively. Among 83 Pakistanis with first-ever-stroke, 11 (13%) were born in the UK, 53 (64%) were immigrants to the UK before 1990 and the remaining 19 (23%) came to the UK between 1990 and 2004. Forty-one (49%), 29 (35%), and 5 (6%) patients were from Kashmir, Punjab Province, and Karachi areas of Pakistan, respectively. The place of origin was not determined in remaining 8 (10%) of patients.
The crude incidence of overall first-ever-stroke per 100,000 person years of observation for 18 years was 198; 160 for IS, 26 for ICH, 10 for SAH, and 1 for undetermined. The crude incidence rate varied from 22 per 100,000 person-years in 18-44 years of age to 1896 in 85 years of age.
The incidence of first-ever-stroke was 166 per 100,000 person-years when age-adjusted to the World Health Organization (WHO) world population. The first-ever-stroke per 100,000 by ethnicity and age for different stroke types is displayed in Table 1 . Stroke incidence was 1.57-fold higher in men and 47% of strokes occurred in patient 75 years old (7.7% of the population). The incidence rate ratios for Pakistanis to Whites were 1.65 for IS and 1.46 for pICH. The mean age of IS was 65 (95% CI, 61.6-68.4) in Pakistanis and 73 (95% CI, 71.5-74.5) in Whites. For pICH, the mean age difference widens further to 10 years gap between Whites (73 years) and Pakistanis (63 years) patients. In the 18-44 age groups, the proportion of stroke in Pakistanis and Whites was 13.2% and 4.4%, respectively.
Of 438 IS cases, ECGs were performed in 97%, CT brain in 92%, carotid duplex ultrasound in 52%, MRI International Journal of Stroke, 13(4) brain in 40%, 24-to 72-h ECG in 40%, Echo in 17%, MRA in 13%, and CT angiogram in 4%. Pathological classification for IS; 31 (7%) were large artery atherosclerosis; 121 (28%) cardioembolism; 70 (16%) lacunar; 10 (2%) other determined causes; and 204 (47%) undetermined. Age-adjusted incidence per 100,000 person-years of large artery atherosclerosis stroke was similar for both ethnic groups, however, the lacunar were 38 and 12 and ischemic stroke of undetermined etiology was 62 and 37 per 100,000 person-years in Pakistanis and Whites respectively.
Pakistanis were more likely to be obese (34%; bodymass index 30 kg/m 2 ; p ¼ 0.049), and to have a history of DM (51%; p ¼ <0.001) than Whites. The proportion of DM among Pakistanis was 2.5-fold higher than Whites. Whites, however, were more likely to have atrial fibrillation (AF) (29%; p ¼ <0.001), be ex-or current smokers (29-33%; p ¼ <0.001), and to drink alcohol above the recommended level (13%; p ¼ 0.007). AF was three times more prevalent in Whites (Table 2) . No patients were lost during followup period. The overall 30-day case fatality in 541 patients was 18% (97 cases). Unadjusted fatality in pICH was similar between Whites and Pakistanis (45% vs. 41%), however, fatality from IS was significantly lower in Pakistanis (4%) than Whites (13%; p ¼ <0.001).
Discussion
This is the first-ever study directly comparing the pattern of acute stroke disease between White and UK Pakistanis originating from a defined geographical area of Pakistan. During the 12-month study period, International Journal of Stroke, 13 (4) we believe the vast majority of new strokes in our catchment area have been identified through multiple overlapping sources. The age-adjusted incidence rate of first-ever-stroke standardized to the WHO world population in Bradford is higher than Adelaide 9 and Dublin 10 but less than Auckland. 11 The proportion of stroke of undetermined type (1%) is lower compared with other studies due to short time gap between symptoms onset and brain imaging as a result of recent stroke service reorganization in UK in general and improved public awareness of stroke symptoms through ''FAST act'' campaign, which leads to earlier presentation to hospital. The proportional frequency distribution of stroke type and pathophysiological etiology of IS in this study is in line with results of other population-based studies. Twenty-nine percent of patients with first-ever IS had AF which is comparable with other studies. 10, 12 Pakistanis had high levels of obesity and a history of DM but decreased prevalence of AF, smoking, and drinking alcohol than Whites. The study shows no difference in the proportion of both IS and pICH in both Whites and Pakistanis in Bradford. The mean age of stroke in Pakistanis was a decade younger compared with Whites and the proportion of stroke among 18-to 44-year age in Pakistanis is more than threefolds higher than Whites. The incidence of large artery atherosclerotic stroke was similar in both ethnic groups; however, lacunar infarction was three times (possibly due to increased DM) and ischemic stroke undetermined etiology was nearly twofolds greater in Pakistanis than Whites. In our area, most Pakistani meals followed the traditional food, whereas White people eat a more varied diet with no difference in overall vegetable consumption in both ethnic groups. 13 There is no published data on genetic background of stroke in Pakistani population. The higher incidence of stroke in this group is likely to be a combination of higher burden of DM (including undiagnosed DM) and hypertension, lack of awareness of their comorbidities, personal health care, and possibly regular medical check-ups or compliance with medications.
14 The reasons for lower unadjusted 30-day fatality from IS in Pakistani are not clear; the possible explanations might be the younger age of stroke, less AF and more lacunar infarcts in this ethnic group. These ethnic differences have considerable public health clinical implications and should be taken into consideration when planning stroke prevention strategies and planning stroke care provision in order to reduce stroke burden in Pakistanis.
Limitations
Our study has several limitations: given the smaller proportion of Pakistani residents as compared to Whites, stroke incidence may be over-or underrepresented. The difference in risk factors between both groups may be due to chance, and a formal statistical test by the Bonferroni correction is not applicable in this exploratory epidemiological study. The proportion of lacunar and large artery strokes is likely underestimated by low utilization of MRI and vascular imaging.
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